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(54) PRODUCTION OF FLUORINE-CONTAINING COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simply obtain a fluorine-containing compound by reacting an a- perfluoroalkylated alcohol with 
a Broensted acid in an aprotic solvent. 

SOLUTION: A perfluoroalkylsulfonic acid ester or perfluoroarylsulfonic acid ester of an a-perfluoroalkylated alcohol of the 
formula R1 R2Rf 1 C-OS02Rf 2 [R1 and R2 are each H, an alkyl, an aromatic, an aralkyl, an alkenyl or an alkynyl or R1 and R2 
together may form a ring; Rf 1 and Rf2 are each a perfluoroalkyl or a perfluoro aromatic] is reacted with a Broensted acid of the 
formula Mx+mQy-n [Mx+ is a metal ion or polyatomic cation; Qy- is a conjugated base of the Broensted acid QHy; (x), (y), (m) 
and (n) are each an integer satisfying the formula xm=yn] in a solvent such as DMF at -100 to 200° C to provide the objective 
fluorine-containing compound of the formula (R1 R2Rf 1 C-)yQ (Q is a Broensted acid residue). The compound can be utilized as 
a synthetic intermediate for medicines and agrochemicals such as aticancer agents and enzyme inhibitors and functional 
materials such as ferroelectric liquid crystals. 
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mm m>m^mmm.mmm<Dmmms 1 , 
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1 

[M$£ 1 ] HRSC 

R 1 R 2 Rr' C — 0 S Oz Rr 2 

l±«J«*frLTfcJ:^7;l'*;l*, 5?§&S, 75;U 

*fc» R f 'fcJ:tj : Rr 2 tt^n^nffijit^;l/7;l/^n7 
;l/*;USfeL<tt^;l/7>l/*a^«KS;&«-f 0 ) T-k 10 
$n«a-^;l/7;I/*a7;l/*;Wb7;I/3-;KD^;l/7 
Mor;i/^;l/X;^>lxxf;^5^li^;V7;l/* 

M" . Q r . 

x, y, m, nlJH&3xm = y n£S£-rffit©IE<D 

flSS 20 
(R' R 2 Rr ' C-) ,Q 

(5&f», R\ R\ R f '*3 c kO : yti±IBi:|HlCT'feSo 
Qa±fB7UV7x^ F&SS«T*£& 0 ) T*^£ft§, 
^7-yjRfk^ftO«Jfi*j£. 

[000 1] 

©£$*Fa!ftfcLT#ffl&, 37v3R<t£»©«iKfi£ 
KBITS. 30 
[00 0 2] 

[ft#©&ffi] 4H 1 rtK^;I/7;I/*DT;l/*;HSO J: 5 

i**»T^S. h'J7;l/^a^^S^(iCa6i:-r-5 
^/l/7;l>Ta7;l/*;l/2£W$fb^*fc£AT5;££ 
tift$<M&£ftTV-»«. a^Tfe^U7;P*n7;l/+ 
;l/^7>^£&U&£T3^/l/7;l/Tn7;W*;l/7-T 

7;l/ta7 /l/*/HS*^-r 57^3- ft %tt § £ 

#£{b, 49, 7, 612 (1991) : R. Krishnaniurti t> , J. 
Org. Chem., 56, 984 (1991) : #^¥7-118188) 0 £ 
f;Sifis ^ffitt^7-y^b^cotf;Ur'C>7*7n 
>y * LTft^Stt#7 •yigxtf+i' KtfJHf#2:ftT*5 
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§ Crf $¥2-174735 : C. Bussche-Hunnefeld?>, Chem. 
Ber., 125, 2795 (1992) : #$¥7-165750) 0 
[0 0 0 3] L*>U Cti60*J£T^6n«o-^;l/ 

-frtmUQy ^/l/7;l/*D7;l/*/l/S03S^*?»3l 

Bftri^s. IttXti. jim07;l/3-;mT'{i7j<ltS 

^ffiTfeS (Ed. by D. N. Jones, Comprehensive Orga 
nic Chemistry, Vol. 3, p341, Pergamon Press (1979) 
: T. Sato, J. Otera, Synlett, 336 (1995) : T. Sat 
o, J. Otera, J. Org. Chem., 60, 2627 (1995)) „ b 
>Lo-^;l/7;I/*P7;l/*;Wt7/l/3-;box;I/*y 

it, a-b V 7/l/To ^;Wb7;bP-;l/©p- h ;l/x> 
7x;l/*>Kx7xx;l/t, Itpi'M?WcW7x/- 
;U07hU">A**SJiS?^-T, hU7;b^-u^f-;US 
0a^fc7xx;l/^*K*»AT*l8£tf*Stf (J.- 
H. Vatele, Tetrahedron Lett., 42, 4443 (1986)) , p 

6, 7>y^©fb#, pl28, »»a-tr^X>f-r7^i' 

(1993)) „ mnmm\**vymm\£m<Dm*<DMm 

D<a-h'J7Ma^ ^;Wb7;l/3-;U©p- h ;l/x> 
yixxfyl/^ h U 7;l/T u * $ ygix 

TXX77U&3 Wix-x;l^ £ L T 0IJ t>fg£ 
?nrv^*^ (A. D. Aliens, J. Am. Chem. Soc.,10 
5, 2343.(1983) : A. D. Allen 5., J. Am. Chem. Soc, 
115, 10091 (1993) :A. D. Allen6, J. Am. Chem. So 
c., 117, 8974 (1995)) % C <DK&t7°u h >tt»»if 

7)i*Mk7>i'=i-frmwmz, ■smm^mmmim 

HSfb^trefc t), c<dc t* , ±EO"?;I/7;I/*o7;l/ 

^<«W*fTofefi*, 7yfb«lffl^Otta5 

^;l/7;U^-P7;l'+;Wb7;l/3-;i/7.;l/*yBlxxr;l/ 
OSSkHftSJS^fiftaHRWfc JfBff -T 5 c f: *Mv>fcL 

(Djins«e> ffl«tJj£B, m±miE, s*fb^^m7o# 

^¥#^SI*4H336) c b*^U Ctitt#ffl©xyI/*> 
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[0 0 0 4] 

Hftfc£ttT^fca-^/P7;b*D7;U*;Wfc7;l/:3- 

[0 0 0 5] 

a-^;l/7;l/^-n7;L'*;WL7;l'3-;i/^^;i'7;l' 

ft? c fcfc«fc o-^;l/7^n7;l/+;Wk7;l/n- 

T?*««i4:*Mv^U *5MH*S&8L;fco 20 
[0 0 0 6] f&fr-B, HRSC 
R 1 R z Rr 1 C — 0 S O2 Rr 2 (I) 

ttBglS*WLTt«ti>7;l/*;l/», tjSISS, 75;U 

r 1 fcitf r 2 tt*n^hs^K*n6««is^LT 

£ fc, R r 1 «t if R r 2 tt ZtiZW&iL K ^;l/7;M- d 7 

SttS a-^;l/7;l/*n7;l/+;Wk7;l/p-;l/0^;U7 30 
;l/*D7;U*;l/X;P!h>'Kxx-r;U&5V'>{i^;l/77l/^- 

M" . Q r . (II) 

■To Q r «7byxr-y H»QH,©«fi:*a*a-r. 
x, y, m, n«|I8^xm = y n£jgfct1£lt©IEC> 

(R'R'Rf'C-) y Q (I I I) 40 

R\ R\ Rf'fcitfyttxEfcraUTfcS. 

[0 0 0 7] 

B»H®il«©JB*] *aWfc:fe^*lf»E-lfiS ( I ) 
*5<fctf-0§S (III) ^<D, R'fccfctfR 2 {Cfctt£7 

B&«£# LT <fc vBaiHft 1-201 
©> K^nA^oTfe<ki-'7;l/*;l'SSfc(±->^D7 
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ii>7x^;H, -f7^;l/S, 7>XU;bS, tfU^l/ 
S, 7'J;I/S, ^xx;l/«H*«T^-5o 
StbTti> HIRS€WUT«>J:v^>5?;l/S, ^7^ 
7;l/7U;Hk a-7x*f;l/Sf«S 
Tti. 7;l/^rx;«i:bT(is B$»£WLTfcJ:^ 
Kx;I/S, 0-7.^1) ;Ug, l-7n^x;l/S, l-7xx 

l-^a^-trxyi/g, TVfrM. ~> 
y+s.)l&, 2-7rx;l/g, 2-\*-fex;l/g, 2-*7x 
x;US, 2-r-fe-;HS, z-^^D^^-fe-yHS^ffil* 
TSC fca^t*. 7;l/*x;l/StbT(±, fi$g£W 
LTtxkvx^-x/HS, 7i-;bxf-;H, 2-7nfcT 
x;H5^^jM^T»t*o £7c, R 1 ^;R 2 #^ne>#|g3• 
LT</>£e?£Hfc£&oT$£Jg$L.Tl,>3^§£^c 

#BS. 7;l/n*$/S, 7^y*. -FpE 7 
-7 Kg, 7*>;l/3S, Jlvl/5;l4k *;l/#+'>;l/S, -77 

/g. 7)i*)ii-*m, *x7jym. 

[0 0 0 8] ( I ) *J«fctf-»S (III) 

(fiORf'^itfRr'ti, B8R»l~2 0ffl©, s#frn 
A^oTtav^;l/7;l/^-n7;l/+;ba> <^j17jI*u 
•>^D7;^;Ht L < vi'-U'7;M-D5?*$ig?-& 
0> h'J7;l/^-D^^;I/S, ^>^7Wnif 

^-f*7 Moynt;;^ /t7;Wn7f/l' 
^7^T*7;I/*a*^^;ua, ^7^7;b*D^ 
77nt!;bg, 7>x#7;l/*D>'7D'v£>';i/g > ^ 

[0 0 0 9] Buffi-fiSit (ID *<DM"* &&M'(*y 

t,L<ii.&m?^*yx&*). m*.i£, u^ja, 

h'J7A> *U7A, -t^7A, v^->7A, 

A'J7A, XA>^7A, f-^XHI), t^^> 
(IV), /**-5*>A, ^nA> v^>, «(H), «(n 
I), x >y^r;K *(0, fid I), m. 

*K5 7A> ?J<^(I), zkffiOlX ^7*, 7;R-7 
A, y-i'jR, y;l/V-7A, XX(II), XX(IV), ft, 
7>7^ : e>', ex-?*, 7^-7^, rh^^f^ 
^7A, f-h7X^;l/7>^rx7lN, f h77f;l/ 
7>tX7A, ^>v ? ;bhU^f-;U7>^x7A, fh 

h 7 7^7b*7>*^ 7 A, ^> h 'J 7 x x;l/*X* 

[0 0 10] Hffie-SSS (II) *OQ r {i7U>X-r 
'yK»QH,©«afilSl?*0, ^J^tf> 7yfb«j, JM 

it*, ftfbw, 3 7{kt^ mm. mm. wut< 
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Itt 7i?m. JjclMMk *BWb», 75 F\ 5/7 > 
>{ktt» 5/7 75/77*. f-*'>7>», -TV 

*-*5/77»> mm, mnm. mm, mm. mm* 
m. mm. sm?m, mmm, mmm, mm, u > 
n, vym~7m. *om. th*^ 

F> xF*->F\ t-7F*->F\ 7i/+->F> 

f*5/f\ mh*fK, f*7iy^K, m 

SI®, 7*o £*:/&, B& WJyfe '✓a'JI, 
S'a'frltekJR, ?n>8, vn>|fekl5, 3M*ft. ^ 

^*»**. 7j?e^», 7 7*y;b io 

It **WMk* vw>i, vwy 

SMC*. Jnnfll, *nn»». F U 7**nBHI, 
^^a^**y*;l/#>K, tf'Wfe £S«8> F;P 
-f/m, t7Ht. 7*;Hfc 7*>m*Jk y^fc 

swim, wwaii, yfmm ^^-^ 

ft FUf-*Kft *V>b?ym, **V7Jb*y 
ft o-gyxfrt-ym, p-M/xy7;i/*yl, 7i 
x/i/*7.*>^ 7#;Im'5F\ ^'7i^1/*X7y> 
ft hU7x->M*:iF, If*. (lb*->*W>- 20 
;W *£xF, (xh+->A;I/») 
F> 5?7-fef-JM*xh\ 7**fri/7/**-Y. >s 

3h^3hU/W *#xF> 7-fe^;M*xF\ ^'/-f^ 
2-**V5/* n'VfrtfxK, 2-**y$/*a 
^y£xF\ rtfU K, 2-7ix;Hfz F\ r:ha 
;*£xF\ i/?n^;/^7xxF\ ^f;l/X;V7-fx;l/ 

;>< #x F<D&j*ymzmm? % c t^-ctSo 

[0 0 11] *«Wtt, #7Dh>tt$8Wn?fi : 3C£ 

r-;l/x>, 7-feF>\ 

/I/Xf;pyh>, Sftx^;k &ft7x^;k ^aa 

*dd*^A, HfiftJK^ x-r;k fh7 

t: Fa 75 XTHFX 7-t: Fx F V)l, 7at!^xFU 

;K N,N-^^;l/*;PA75 F(DMF), 

*->F(DMS0), N-^/l/tfny 5/VXNMPX l.3-S>* 

*7U-2-f5*VJ5V>(DIII), i?*f-A/7*l F75 F 

(DMAcX U>tt^**^f-;I/FU75F(HMPA), fh? 

fh^XfMf, N.r-^^l/T' 

at!l/>il (DMPU) ^%P^"T 3 C t T 1 3 „ 3: ft, 40 

JS«tti«Bolf7 , Dh>tt»«m--p«t>T"t,» 2« 

5SW±<D*7n F ytt»KOffiK©»J^)ii^»-p*t) * 

OS0 2 CF 3 

JU- + KCI 



C 6 H 



13 



'CF a 



[ooi9] *w7tt2nmmcmtj]V<5h(o.o48 

g, 0.64 iiol)*AttT7/l/:J:/MiU ®UtLTW 

f(i.o nDzxnrzmo ttift. cntc h-y7/M-n 
**>xn<*:/» l- (HJ7;i/*p**-/i/) ^7^;b 

(0.158 g, 0.50 mmoD^iD^., 7;l/:J>'£Ha[T» 80 



[0 0 12] tMBHRS (I) T*^Sn§a-^7^ 
^-o7;l/*;Wb7/Un— ;KD^;l/7;l/*a7;l/+;U^;l/ 
*>$x7.r;l/£5Wi^;I/7/l/;i-o7 U -;l/7.;l/*> 
KxXr;bO^J^rffittttfiJ (R. K. Crossland. K. L. 

Servis, J. Org. Chem., 35, 3195 (1970)) T'feO, 

5 nr V > 5 aB&0ft<k*JR5S7 ;1/ 7 
;l/^D7;l'*^^*>KxXT;l'365vti^/l/7;l/* 
n7 U -^xwyiiXT/k HttO^ffiTSaE^ 
fig-ri.Cfc^TtSo «-^l/7MP7;l/ 
*;Wb7;l/n-;i/t, ttjS-rs^i^i/tfnrd/*;!/* 
;l/3j->>Kfe-5^- l {i^;b7;l/*n7U-/l'X;l/*>^©^ 
J&flffll t L < tilMK*«i*, e y Vy V 'J x^;i/7 5 > 
^FOlSScD^STs ^nn^^x HififbKft x- 

[0 0 13] %tc, *%WOTJi£lC*^T, ft^Sttft 
<D£;f£<D Tctbic, SRcd^;U7/M- n7;W;l/XM > 
Ixxf/bS 5 Wi^;F7;l/*n 7 y >Kx 

[0 0 14] fij!e-8§:5£ (II) -eS^tl57l^y7.-r 

ffiltT'fe § ft\ iR*offift> 5> ti*H©^;U7;l/* □ 7/1/ 
ylxxr;^ 5 t/^±^;l/7;l/^- a 7 U — ;b 
X;U*>Kxx-r;UtMLT l S*«±T?«5cfc^» 

[0015] SJSSfiti, - 1 0 0 °C%^ L200TO 

mBamzmMamtz c o °c%\,^l i 

5 OtOWWILlV 
[00 16] 

[OO17]HSS0IJ 1 
[00 18] 

[ftl] 

CI 
A, 



C 6 H 



13 



'CF 3 



50 



7^*y F^iax, " F-NMR^jlJSb/ctC?,. SfWl 
00%, SfblR*43. l%Tg &}<D2-t u n-l.l.l-F 'J 7;1/ 



(5) 



2-^DD-l,l,l-hij7WDi^ai> 
'H-NMRCCDCh. THS): 6= 0.86-0. 93(m, 3H), 1.26-1.5 
2(m, 7H), 1.56-2.09(m,3H), 4.06(dqd, J=10.2 Hz, 6.* 

OSO2CF3 
^1 + CsCI 



*7 Hz, 3.4 Hz, 

19 
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1H). 

F-NMR(CDCh , CFCh): 6= -75.29(d, J=6.7 Hz). 
MS(EI): ra/e = 204(M*), 2020O. 

[0020] mmm 2 

[0 0 2 1] 
[ft 2] 



6^13 



CI 



13 



CF a 



[0022] v7mtmm^mt^y*7 L&.m 

g, 0.60 mmoD^AttTT^ P>B$>U ffiMt LTDM 
F(1.0 ml)^An/c^80 "CtLfco CtlCh^MD 

*$yz)i*yM 1- (H^-M-p^i/) '\7 , *;i/ 

(0.158 g, 0.50 mmoD^JflA, T/l/PV^HMT, 80 

OS0 2 CF 3 

J< + KBr 

C 6 Hi3 CF 3 

[0025] <>7ttmmmcmtt>v v uoMo 

g, 0.67 ramol)%AnT7;l/3*>B^L, ^tLTDM 
FCl.O il)*Anfc&80 "CtLTCo cne h 'J 7/I/*tJ 
^VX/l/*^ 1- (hV7)l*V*=?-/l<) ss-f=f-)\> 
(0.158 g, 0.50 mmoDfcin*., 7/1/3 >£HSTF, 80 
•CT 5 KMEJ&tfflt-a fc= KfcS^tofcx-r/l//* 
T-JfitHU x-f-^SfcrtfflMWM&KfcLT^yvrhU 
7/l/*'J Kfcil!*.* " F-NMR£il5£L7ci:<:^ Kffc*l 
00%, Sfti|X^73.6%T'SWcD2-7*P ; e-l ,1,1- h 'J 7/1/ 

£E TAD^Si L T*l£jS»*f#fc. c & X 

OS02CF3 

+ KSCN 



00%, ISfbK^ 5 1 . 0%T* @ to<D2- * n d -1 , 1 , 1- F- U 7 /I/ 

[0 0 2 3] 
[0 0 2 4] 
[ft 3] 



C 6 H 



'6"! 3 



Br 



CF a 



C 6 H 



113 



'CF 9 



2-7p ^-1 , 1 . 1- h U 7/1/* a * 5 $ y 

'H-NMR(CDCl3 , TMS): S= 0.86-0. 93 (m, 3H), 1.17-1.4 
9(m, 7H), 1. 54-1. 73d. 1H). 1 .76-2. 15(m. 2H), 4.07 
(dqd, J=10.5 Hz, 7.1 Hz, 3.5 Hz, 1H). 
" F-NHR(CDCh, CFCh): ,5= -72.79(d, J=7.1 Hz). 
MS(EI): m/e = 248 (M*), 246 (if). 
[0 0 2 6]HSS#J 4 
[0 0 2 7] 
[ft 4] 

SCN 
CeH 13 CF 3 



[0028] **y7tti*titfm\ctti/7y»tjv* 

M0.118 g, 1.22 mmoD^AnTT^rr^^L, ®U 
t LTDMF(2.0 Bl):&Aftfc»80 Xtbtco CtlEhU 
7;l/^p^^>X;l/^y^ 1- (hU7/I/*n*^7l/) 
^7f-;K0.316 g, 1.00 nmoDfcjQ*., 7/Urf>?fBM 
*K 80 rT5«fMSJS%ff«:o/-Co KfSB£tofcx- 
r;l//7KT'affi L> x-f-ZMifcrtttWIMMli: LT^ 
> V h V 7/1/* D FfciOiL " F-NMR^SfJ^Lfc t C 
5, $sfc^l00%, tefbR*47.0%TlWOf-*S/7>K 

1- (H;7/M-p*^/l/) ^y^/l/tf£$LTV>£Cfc 
tfflifr i: & o fc d ©x-r ;W8*fr BSMHIW * p^ 
h^77^- ($"J*yjk Bl«x?-;i/:'\*u-:/ = 1: 

5) ic<»:oTBw^*stu mmmftmcttLKo 

3-*is7ym 1- (HJ7/l/*P^f-/l/) ^7^/1/ 
'H-NMR(CDC1j , THS): 6= 0.89-0.92(m, 3H), 1.28-1.5 



3(m, 7H), 1.63-1.74(m,lH). 1.81(dddd, J=14.7 Hz, 1 
0.7 Hz, 9.7 Hz, 4.6 Hz, 1H), 2.08(dddd, J=14.7 Hz, 
10.1 Hz, 6.2 Hz, 3.9 Hz, 1H), 3.43(dqd, J=10.7 H 
z, 7.4 Hz, 3.9 Hz, 1H). 
40 " C-NMR(CDCh, TMS): 6= 13.90(CH3), 22.40(CH 2 ), 2 
6.13(CHz), 27.64(CH 2 ),28.30(CH 2 ), 31.26(CHz), 50.0 
8(q, 2 Ja =23.0 Hz, CH), 108.1 7 (-SCN) , 124.84(q, 'j 
cr =208.1 Hz, CF 3 ). 

" F-NMR(CDCh, CFCh): <5 = -71.69(d, J=7.4 Hz). 
IR(neat): 3420, 2960, 2940, 2860, 2160(-SCN), 146 
0, 1260, 1170, 1130, 1110, 685 cm" . 
Anal.: Calcd. for C»Hn F,NS: C.47.98; H.6.26; N,6. 
22%. Found: C.47.93; H.6.38; N,6.04%. 

[0029] mmm 5 

50 [0 0 3 0] 



(6) 



ftffiW- 10-287596 
10 



[ft 5] 



OSO a CF 3 
C 6 H 13 CF 3 



10 



[0031] -7mmmmc7i?{ti- hj 7i» 

(0.078 g. 1.20 vmottZXtlTTfrdymmb. ®Mt 
LTDMFC2.0 ml)*Anfcf£80 °CtbTc a CtlthU7 
)l*u*5tyXJl*y& 1- (HJ7/M-n*?7W *\ 
7*^1/(0.314 g, 0.99 mol)*ta%.* 7fr3y%m9L 
T, 80 iCP5i*iag{S%fi*t>fc. a&S^ttfcx- 
r;V/*T?«ittiU x-fvl/StrtawWMMliiLT'* 
>y h y u K«mx., 19 F-NMR£ii£Lfc t C 

5, tEft*100!k (EffciR*80.7%T?BW<D2-r^K-l.l, 

OS0 2 CF 3 
JC. + CH 3 COOM 



CeHig CF3 

2-7 V F-l ,l,l-hU7;l'*n^^^> 
'H-NMR(CDCl3 , TMS): <S= 0.87-0. 93 (m, 3H), 1.22-1.4 
8(m, 8H), 1.68-1.87(m,2H), 3.58-3.74(m, 1H). 
" F-NMR(CDCh, CFCh): <5= -75.82(d, J=6.9 Hz). 
Anal.: Calcd. for C«H„ F 3 N 3 : C.45.92; H.6.75; N.2 
0.09%. Found: C.46.11 ;H,6.77: N,20.07%. 

[0 0 3 2] Wm\ 6-13 

[0 0 3 3] 

Cfb6] 



C 6 H 



13 



CF, 



CH3' 



O 

A 



CF 3 

O C6H13 



MU<D^ 0.60 mmol, — <ffi:&/I&<D*§-& 0.30 mmol) 

*xnx7)i<3ymmL. f&i&t ltdmfo.o id*a 

tlfcft80 °C fc Lfc„ C tit h U 7;l/*n ^ £ VXM 
>K 1- (HJ7/l/*n^l/) ^7^1/(0.158 g, 0.5 
0 MoOfcin*., 7;l/d">#HMT, 80 °CT'5B#HJ5iS 
£fir&ofc 0 Rj6»£**x— r;l//*T*attlL, x- 
r /l/g©GLC##f 43 J: a*' 9 F-NHR€»ffliJS*tf 1 fzt^h. 
mm®. 1- (hU7;l/*o^;l/) '\7'*7l/tf£jS 
LTWa»tS^;» £jfift©nj£H\ 1,1,1- 
h u 7;1/* a -2-* ? # / -;l/ tMitT-b ^;l/fr5mi£ * 30 



& 20* t «fc o T^-fiic L/ilSStOX^^h t £ *3 fr- 



rco *aoiraifflt"oi^Tas*fTofe«s**^i t^ 

JB^fcGLCftflrt «fc r> xmS. Lfco 

1- (h , ;7;l/3i-p^ ; 9 L ;l/) ^7f-;l/ 
' H-NHR(CDCh , TMS): 6= 0.85-0. 92(m, 3H), 1.28-1.3 
0(m, 8H), 1.74-1.92(m,2H), 2.15(s, 3H), 5.21-5.37 
(ra, 1H). 

" F-NMR(CDCh, CFCh): 6= -77.76(d, J=6.8 Hz). 
[0 0 3 5] 

mil 





P&ffi(CH3 C00M) 






6 


CH3 COOLi 


100 


48.7 


7 


CH 3 COONa 


100 


50.6 


8 


CH 3 COOK 


100 


56.1 


9 


CHs COOCs 


100 


57.0 


10 


(CfoCOO^Mg 


66.6 


42.9 


11 


(CH 3 C00) 2 Zn 


47.8 


29.8 


12 


CHi C00NH, 


100 


32.6 


13 


CHi COONBu, 


100 


46.6 



[0036] m. 

[0 0 3 7] 



14-16 



CcH 



■6^-13 



OSO a CF 3 



'CFa 




[0038] **y7mmmfc&mm+hv*h o mi)*Atifc&8o ictufco cnthU7;i/*p^* 

(0.086g, 0.60 mmol)£AtlT7;l/:i>giaU %j£(l. 50 >7;l/*y& 1- (hU7;l/*n^^;W ^7^/1/(0.15 



11 

8 g, 0.50 mmoDfcinx., TfodyWfflUT, 80 °CX 5 

L, X-T;Wf©GLC##T^5J:tf ,9 F-NMROfflSfcfTo It 
tc?>, m<?)£&§tt l- (hy7;I/*n^^;W *s 



(7) t$Pjfl¥ 10-287596 

12 

*&MHfc l- (hU7;U*Dyf-;W ^7>;U 
'H-NMR(CDCh, TMS): 5= 0.86(m, 3H), 1 . 26-1 -43(m . 
8H), 1.83-1.94(m, 2H),5.56(q, J=6.7 Hz, 1H), 7.43- 
7.66(m. 3H), 8.06-8. 12(m, 2H) 
" F-NMRCCDCh, CFCh): 6= -77.52(d, J=6.7 Hz) 
[003 9] 
C«2] 









14 


u.m-*/ mmriv (mv) 100 


44.4 


15 


iwfAt' D'j-y yy(NMP) ioo 


56.5 


16 


N,N-/ WW**" V W MDMI) 100 


50.8 



[0 0 4 0]JttHH 1 * 

[oo4i]*+ «y •7tt*fflm\z ! %nmm-r v v 7 a 

(0.086g, 0.60 moOfcAftTT/l/dT^WilU ®Mt 

ltdmf(i.o utitexntcmo °ctLrc 0 zmz*$y 

l- (hU7Mn^f;W ^\7^/K0.l3l 20 
g, 0.50 mmoD^iraA, TfrdyWffl^TF, 80 °CT*5B# 

U x-fvWfCrt^«¥»«£LT^>V>U7;M- 
U K*40Jl, " F-NMR£$J£LfcA\ iW©£M#& 1- 

[0042] itnm 2 

[0 0 4 3] y 7ttttS®5g{c£E§&(0.073g, $8 

OSO2CF3 

+ NaOMe 

C 6 H, 3 CF 3 



0.60 moD^XnXTJldym^L, f§tM.t LTDMFCl . 
0 ml)*AtXfdt80 "CfcLfco utXtC h 'J 7;I/*o^ ^ 
>7;l/*;/^ 1- (hU7;I/^-a^f-;l/) ^7^;K0.15 
8 g, 0.50 moDZMK, 7>ld>mfflM.T, 80 °CT5 

Lv x-r;l/Jilcrtg|SaPMaKfcLT^>!/hy7;P* 
'J H*ftJ^., " F-NHR£H£LfcJb\ BW®£J6SI8 1- 
(HJ 7/M-n^;t/) ^7 , f-/KO^W:B»6na* 
oft 

[0 0 4 4 ] USSCT 17 
[0 0 4 5] 

[ft: 8] 



C 6 H, 



OMe 

^CF a 



[00 4 6] **y7tt2tSBmK.Tl' , J*J**h*i/ *{fc&©#ftT> l,l,l-h'J7Wn-2-t^^/-;l/i: 



F(0.034 g, 0.62 mmoD^AnTT^df^g^L, ®U 
£LTDMF(1.0 m\)*XnrcmQ °CtLTc 0 CtUcHJ 
7)l*£i*Z>Z)l*ym 1- (hy7/l/*n^f-;W 
^7^/K0.158 g, 0.50 mmoDfcfln*, 7;l/n>#H^ 
80 ICTSBWfflKJ&fcfT&ofc. EJSiI£»*x- 
r;U/7kT'}atHL, x-rJWi£rtSMWP«jRi:LT'* 
>y*hU7;u^y K^tox., 10 F-NMR£W£Lfci:c 

5, (Efb*10W, K{fclK*38.6Vt?gW©l.l,l-l»y7 

tK-ofz, £$%©|B|5m> *M£fc« (A. E. Greene 

6, J. Am. Chem. Soc, 102. 7583 (1980)) KfiEV>» i 



40 



37ft:^^;I/*S^-&Sd fcfc «fc DS!Bfc£j£Lfc*A 

l,l,l-hU7^D-2-^ h*i>^^^> 
' H-NMR(CDCh , TMS): 5= 0.86-0. 92(m, 3H), 1.26-1.4 
4(m, 8H), 1.54-1. 67 (m,2H), 3.38-3. 50(m, 1H). 3.55 
(s, 3H). 

" F-NMR(CDCla , CFCh): 6= -77.36(d, J=6.6 Hz). 

[0047] nmm \ 8 

[0 0 4 8] 
[ft 9] 



OS0 2 CF 3 
C 6 H 13 CF 3 




C 6 H 13 



[0 0 4 9] *+y7tt*ttllfflflu7*;U-f5 F#l>7 £ LTDMFd .0 ml)*Anfc&80 °CfcLfc 0 cnthy 
ACO.lll g, 0.60 nunol)*AnT7;l/df^S^L, 50 *5>Z)ltsym 1- ( h U 7/l>*u?i??l) 



(8) 



10-287596 



13 

^7^/K0.158 g, 0.50 mmoDfcin*, 7;HJ>»HjR 
T> 80 TT5fl$H5JS*fTaofc. EJ5ffi£«J*x- 

y»/h'J7>l/*y KfciPX, 19 F-NMR£$!IaeE L £ £ 

5> mtmm%. mmm7 MTsmm- n- (hu 

N- {l- (h'J7Mn^f;W ^7^/14 7*;W5F 
1 H-NMR(CDCh , TMS): 6= 0.85(ra, 3H), 1 .15-1 .39(m, ■ 

OSO a CF 3 

C 6 K, 3 CF 3 



14 



*8H), 1.86-2.02(m, 1H) ,2.52-2.61 (m, 1H), 4.73(m, 1 

H) , 7.73-7.94(m, 4H) 

" F-NMR(CDCla , CFCh): 6= -72.90(d, J=8.1 Hz) 
MS: m/z(rel. int.)= 313(M* , 100), 209(49), 160(4 

I) , 148(69), 130(64), 105(47). 104(27), 76(23), 41 
(24) 

1 9 



[0050] m 

[0 0 5 1] 
Utl 0] 



+ CH3COSK 



CH3 



o 



CF 3 



[0052] ^y^mm^mm^v^i. 

(0.069 g. 0.60 mml)*AnT7)l<dyWWlL. ®U£ 
UTDHFd.O ml)^Anfc?t80 VtLtCo CtllcY-V7 
)\s*u*$yxilt->te 1- (h';7;^n^^;l/) ^ 
7^;K0.158 g, 0.50 mnoDfcira*., 7)ldymm% 
T> 80 V? 5mm&foZft%i-oTc a gfSjg^l^x- 

y^bV7)\<*v K£2jd*., 19 v-mmmfettztc 20 

5, Kfk*100%, te{tHX*95.7%T'BW»^-^^ S-l- 
( h "J 7 p * -\7^;l>tf L T f 5 c £ 
BEfri:&ofco £©x-x;l«*&l7.k«f r-'J 72* 



*&xf-;l/:'N*+r> = 1:20) fc<fcoTgft1WigtU 

^*B1^ S-i- (hU7;Wn^f;i/) -n7^;1/ 

' H-NMR(CDCh , TMS): 6= 0.85-0. 91 (m, 3H). 1.17-1.4 

3(m. 8H), 1.51-1.70(m,lH), 1 .84-1 .98(m, 1H), 2.41 

(s, 3H), 4.09(dqd, J= 10.1 Hz, 8.9 Hz, 3.9 Hz, 1 

H). 

" F-NMR(CDCh, CFCh): <5= -70.87(d, J=8.9 Hz). 
IR(neat): 2940, 1715(C=0), 1260, 1170. 1125, 1100, 
620 cm"' . 

[0 0 5 3] H)5S0iJ 2 0 
[0 0 5 4] 
lit I 1] 



OSO0CF3 
C e H 13 CF 3 



EtO 



O O 
Na + 



OEt 




[0055]+ + -y -/mnmicTkmiti- h y 7 a (6 

0% in paraffin, 0.024 g, 0.60 moV%XftX7)l'3 

ymmu mmtL-zmm.o mo^An/c^, mux 

jfffLfctf 5vp;y&i/X^;K0.099 ml, 0.65 mmol) 

x i mmmn t tc 0 c n*8o °c t LTdk. y y 7;m- 

n^^yx;!/*>i 1- (hU 7^*13 -\7f- 
/K0.158 g, 0.50 nunoD^ira^.^ 7;l/rr>|?H^T. 80 

°cx5mr3ELfo*'m?rz 0 musvn^-i-fr/ 40 
7j<Taaiu, x-Tumizft&mmva'g.tLx^yVh 
y7;M-y K^iiqx., 19 f-nmr^siise l/c k.c?>^ &<t 

$91.8%, Sfc{MX$30.6%T'@ft© (1- (hV7fr*u* 
f-;W ^7^;W vnyKv'x^i/jb^figLTV^ei: 

/to Ctifr£#Ml*PVr-?'77^- (v";#y 
/k ^xf-;l/:^-tr> = 1:5) ICtoTgWti^* 

{l- (h-'J 7;1/*p^;W ^\7^;M ^oyli/'if 50 



" F-NMR(CDCh, CFCh): 6= -68.84(d, J=9.1 Hz). 
CC-MS(CI, isobutane): m/e= 327 [(M+H)'] 

[0056] imm 3 

[0057] ■7vhylt®mxhz>*t;-)irpx<DE. 
mzufrfco *+ vymMMWic&m-r h y 7A(o.o 

14 g, 0.60 mmol)£AftT7;l/:Jyg$U ^^7-;I/ 
(1.0n.l)^iDX.^i:^^4LT^ b y 7A^I4? 

u i£i-o7hy7i,^ h+^>K^t^?.©T\ cn 

tSST-afft*^5.vny^v f x^;K0.099 ml, 0.6 

5 moi)*i}u*.xm.ux immm.nL, y^a^t 

;l/^-p^^y7.;l/*>K 1- (bV7Ma)<f-;l) *\ 

"ff-Mo.isi g, 0.50 wmi)%in*.* 7huywm% 

7\ 80 1CT?5«flBIKlS«fTaofc. KJS*I£ti£x- 

> v* h y 7/M" y f^jpa, 19 F-NMR*atij£Lfc*v § 

ft© a- (hy7;M-a;*^/i/) ^7>;M vn>iy* 
x^;l/©Milgit> n & fro /co 
[0 0 5 8] HMU 2 1 



[0 0 5 9] 



15 

OSO a CF 3 
C 6 Hf 3 CF 3 



(9) 

* * Ut\ 2] 
^^COONa 



1#P»8¥ 10-287596 
16 




[0 0 6 0]** y7tti*timttC&Bmt+ h U 7 A 
(0.144g, 1.00 mmol)£AftT7;l':J>'g&U 
LTDMF(2.0 ■l)%Anfc», cnt3^?Sttft(R)-h 
>J7jM-p**>X/I/*>ft l- (FV7;M-p*?- 
;W ^^;K0.158 g, 0.50 mmoDfcira*, 7;l/rJyH 
HMT\ MfiTi6«f|IBR*S*fT*o/'c. £JSil£-%£x 

hU-r*>*iail.TGLC^*f*fforci:C5, BWOS 
JiSS l- (hU7;M-n ^^;l/A^k$68. 

/k K^x^;l/:^-9-> = i:5) Jcfc^TJWiUfc 

OS0 2 CF 3 

+ CH3COSK 



10 



^¥ffi14*7A C^-bMHIRALPAK AD, 2-7p^ 
/— ;l/:^\*-9->=i:400) ^ffl^fci^SfSft? a? h ? 
^7^-£J:oTft^Mgf©$J££fT^fci:C3> xf- 

IfS l,l,l4'J7Wn -2-* 7 t T V S 

ztiMfrttt-aitc ammit. ao-1.1.1 

- h U 7 /l/* D-2-* * 2 7-;b i: ig{b^ > W 5 # 
ffifc:«J:oT£jSLfc(R)-£Je»» 1- (hU77l/*n^ 
f-;W ^7>>I/fc©ifc«K.fcD»}£Lfco 

[00 6 11IIM 2 2 
[0 0 6 2] 
Vtl 3] 



[0 0 6 3] 7)ldyW&LTz*v v7tt2UM l Sfc2, 
2,2-h'J7;l'^-O-l-7xX;l/X^y-;K0.088 g, 0.5 
0 ml), H*fbi)8R(l.o mDfcitf HJx3vl/75> 
(0.101 g, 1.00 mmoDSrAftTOTt U CWc«#L 
o-DH;7;l/*n>«*>^;b*>|ti{*»(0.169 g. 0. 
60 mmol)£®4ld8~Fl,/'Co «Tt^K*fi}ftttOh U 
7;^p^^>x;l/*>H<D7^yig^±lifc^ilbT 

ora«fbK3WB*»llLfco cntDMFO.O nDfci&P 
«£ETTH*ffcJBai6*eiUT, h'J7;^n^? 
2,2,2- M) 7Wn-l-7x-/l/Xf;K0 
DMFHStt^MS Ufco SiJ^^-v y 7Yf*KIIWFK*-*» 
KAU7A(0.069 g, 0.60 mmol);&AnT7;bn>SgS 
U $&£LTDMF(1.0 Bl)%Anfca, cn»C±IE© ★ 

OS0 2 C 6 F 5 

'CF + K SCN 



30 



fh^Ma^^xwyS 2,2.2- M>7;M-p-i- 
7xx;l/X^;b0DMF}g«*iiQ*.» 7;l/rf>j?H5TF, 8 
0 !CT*5BtHEJS£fT&o;rco SlSB^«i*x-- 571// 
zkTWiiiJU x-r/WBKrta*qMMli:LT'<:'7h 
U7^*'J K*iP*.» " F-NMR^iJSbfctu5, fsfb 
*100%, fiffc«R*31.2%TBWOf-*ft|f| S-2,2,2-hU 

3-*ffiM S-2,2,2- h 'J 7Ma-l-7i-;l'Xf;V 
19 F-NMRCCDCb , CFCh): 6= -68.84(d, J=9.2 Hz). 

[0 0 6 4] mmm 2 3 

[0 0 6 5] 
lit I 4] 



SCN 

CF 3 



[0 0 6 6] **'y7W*K«rafc?-tf'>7yll*'J7 40^lR*27.0%T?BWOf-*'>7V» 2,2,2- h U7MO-1 



M0.058 g, 0.60 mmol)t3 < tt;^>$7;l'*P^y-tf> 
7;l/*>^ 2,2,2-h'J7;l/tn-i-7xz;HfM0.2 
03 g, 0.50 ool)%A.nT7rt':f>1i»U S«fcUT 
DMFd.O ml)*1}UZ.T7)l3>mm%T. 80 tT'5^ra 
5«*(f*ofco Si6S^**x— r;I//*T?aWL, 
x-r;Wf {crtlHMSiSMfcSi: LT-OVh 7;l/*'J F 
19 f-nmr%«iJ£L fetes, (Efb*97.2v mitti 

OS0 2 CF 3 

+ CH3COSK 



-7 x x;Ux^/l/ L-Tt ^ 3 d 1 1> VRlP t £ o 
f-*->7>» 2,2,2- h U 7;WD-l-7i-;Hf;l/ 
" F-NMRCCDCh, CFCh): <5 = -68.73(d, J=7.8 Hz). 

[0 0 6 7] HfflflJ 2 4 

[0 0 6 8] 

Vtl 5] 



CH 



AX® 



17 



c o o 6 9 1 * + ? fttzfflgmfcttmm* v 7 a 

(0.137 g. 1.20 mmol)£AftT7/l':i;/S$U j&gi: 
LTDHF(2.0 ml)£Atl7c&80 "CtbTCo CtlK: M) 7 
Mn^^yxwyt 2-7ir;wi- (HJ7/M-a 
xf-;K0.322 g, l.OOmmoDfcira*., 7^rf> 
»H«T. 80 ■CT5»MElS*fTft-3fc. BUSSLtm 
%x-r;l//*1»aiBL, x-r>WiKrtffl5«WMti: 
LT^>y>U7/W-'J KfcillJU W F-NMR£$J£t,7c 

tefb$ioo%. ^kHx$45.5%-eswo9 1 *PK * 

OS0 2 CF 3 ^^COONa 
CH3^CF 2 CF 3 + U^J 



(10) WM¥ 10-287596 

18 

*S-2-7xz;l/-i- (h'J7;l/*n>C7-rt/) xf-/l/tf£fi!i 

f-*BK S-2-7xx;l/-l- (hU7/I/*n^^;W xf 
;l/ 

" F-NMR(CDCh, CFCh): <5 = -70.60(d, J=8.5 Hz). 

[oo7o] mmm 25 



[0 0 7 1] 
Vtl 6] 




[0 0 7 2]+t7 7*tt*KKSfc£mSi** hVVL. 
(0.086 g, 0.60 BMl)*AnT7;l/J>lISIL, 
LTDMFd.O ml)£An/H£80 ICfcLfc. Ctlfchy? 
frtutzyzfrt-ym 2,2.3,3,3-^y^7;U^-a-i- 
^^;l/7nt!;l/ (0.148 g, 0.50 mmol)£in?L 7;l/rf> 

shstk so ic-^5P*nsiS%fTaofe. sjse^bi 

£x— f;l//*T?ttttlU x— r^JUcrtaWUMSHi: 
LT^>VhU7;l/*U Max., 19 F-NMR£$iJ£L/c 
Rffc*10«k «EfbiR^62.2%T*IWO$m*iE 



OS0 2 CF 3 
C 6 H 13 ^CF 3 



El 



3K2,2,3.3.3-^^*7;l/*P-l->«f-;l/7*oe;W4«L 

KAffK 2,2,3,3. 3-^>^7;l/*p-i-^^;l/7Dk!;l/ 
19 F-NMR(CDCh, CFCIO: (5= -129.45(dd, J=280 Hz, 1 
6 Hz, IF), -122.25(ddd, J=280 Hz, 7.9 Hz, 2.3 Hz, 
IF), -82.51 (s, 3F). 

20 [007 3] mmm 2 6 

[0 0 7 4] 

% Kb 1 7 3 

O O 

< £8 _^ "t^ 1 ™ 



C 6 H 13 CF 3 



[007 5] ++-y7^^tS^W(C#«*'J7A(0.024 i 
g, 0.60 mol)*XnT7;UJ>«ftU ®UtLTm 
&i?X?-Ml.O ml)£Anfc&, MiST'H#L&tf5>V 30 
0^^X^/1/(0.99 ml, 0.65 mmol)£«TTS £3(# 

7;l/^-n^^>7s;l/4-N>® l- (h ')7;^P^f;W 
^7f-;K0.158 g, 0.50 mmoD^irax., 7/l/:f>f?Hf( 
T> 80 r?5R#|HIKJS*fTi8:ofc. SfSig^tlfcX- 
r/l//*T»tHU x-x/WIlcrtgP1i¥Mti:UT^ 
>V>U7;I/*»J FfciOiU 19 F-NHR^pJSLfctC 
5, Kfksp49.5%, K<klR^72.6%T'BWO {1- (HJ7 
;l/^-n^^;l/) ^7^;l/} vnyHyxf;i/«Lt 40 

[0 0 7 6] 2 7-3 3 

[0 0 7 7] 7*(*tlOWS»«:*iRft^ h U 7A(6* 

S3 



:0% in paraffin, 0.024 g. 0.60 mmol)^AtlT7;Urf 
>WftU ^£LT»7x^/Kl.O nl)*Aftfc 
H\ gST-£#Lft#e>VO>&->*X^/K0.99 ml, 0. 

65 moi)%»rrr«i:a[*%»4 Loosest, y-7* 

VP>K^x?vl/#£j£-fS<DT\ ^©SSSST* l B# 

>» l- (h'J7;l/*a^^i/) ^7>;K0.15 
8 g, 0.50 mmoOfcinx^ 7;l/dTy^H^T^ 801CT-24 

u x— T^m\z\f^w$mnt\,x^z/VY^)y)^ 

y F**niL, 18 F-NMRlcJ;oTt5» fcitfgW© {1 
- (h'J7/W-n*?-/iO ^n7^;H 7n>ii;if* 

[0 0 7 8] 







&2jnS(ni) 






27 


DMF 


0.047 


52.2 


73.0 


28 


DMSO 


0.043 


60.0 


74.7 


29 


DM I 


0.066 


44.3 


65.5 



(11) 0-2 8 7 5 9 6 

19 20 



30 


HMPA 


0.105 


73.3 


71.1 


31 


TMU 


0.072 


54.3 


78.0 


32 




0.114 


62.2 


83.8 


33 


DMPU 


0.073 


67.7 


78.5 



[0 0 7 9] HSfBfiBJ 3 4-36 

[oo8o]*+ >y ymw^m^miti- h u ?M6 

0% in paraffin, 0.048 g, 1.20 mmol);&A4aT77l/3 

& MfiT'Jg#L&#e>vn>S^x?-;l/(0.l97 ml, 10 
1.30 m!ol)£®TrSfc^{*£?S£LOO,KfSU V*J 

$V7.)l*>m. 1- (MJ7;l/*a^;l,) 'NT^KO.* 
H4 



* 158 g, 0.50 mmoD^iPX, 7;I/dTy#H^T80'CT*24 

*U PI**, " J F-NMRlCfcoTisflA *5«trfgW© 
{l- (H;:7;M-n**7l/) ^7^/1/} 7D^if 

[00 8 1] 



mmm mmm sunfiCio «fk*(%) e^wa) 



34 HMPA 0.105 93.8 82.6 

35 mmwm 0.114 85.8 86.7 

36 DMPU 0.073 93.8 88.7 



[0082] mam 37 a Hti 8] 

[00 8 3] * 



[oo84Hfv 7tt*wiim£**{fr*- h u 7M6 : 

0% in paraffin. 0.048 g, 1.20 nnnol)£AtlT7;l/df 

& Kffl-P»#Lfctf&->7/Rllx*-;K0.138 ml, 
1.30 mmoD^fiST-rSh^^iLOOSJtSU, ->7 
/7^*Bf$x^;l/#£$-rS<DT% ^«DSf SST' 1 
«#IHJlf$Lfco CftfcDMFU(0.073 ml), £6>£ h'J7;l/ 
^-Dp<^>7>;l/*>^ 1- (h»;7;l/*n^f-;i/) ^7 
971/(0.158 g, 0.50 mmol)%inx., 7;lo yff Hf(T> 
80 *:T»24l$IHIEJ£*fT&ofc. fi(Sfi^ft*X— r;l/ 
/*TfflfflU x-x;Htcrtgp^f5iHtLT^>y • 
HJ 7;1/*U KfcftJ*., " F-NMR^IiJ^L/ci:il6, 15 ★ 



{t*86.2%, KfblR^43.4%T'gW^~>7y {1- (HJ7 

->77 {l- (b'j7;Vtn^f;i/) ^7^14 H^xf- 

19 F-NMRCCDCL. CFCh): 5= -70.58(d. J=8.8 Hz). 
[0 0 8 5] 



(so int. ci. 0 mx&s 

A 6 1 K 31/26 
31/40 

C 0 7 C 17/093 
19/14 



F I 

A 6 1 K 31/26 
31/40 

C 0 7 C 17/093 
19/14 



(12) #M¥l 0-2 8 7 5 96 



41/16 


41/16 


43/12 


43/12 


67/11 


67/11 


69/62 


69/62 


247/04 


247/04 


253/30 


253/30 


255/19 


255/19 


327/40 


327/40 


331/04 


331/04 


C 0 7 D 209/48 


C 0 7 D 209/48 



